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REPLY  TO 
ATTENTION  OF: 

NEDED 


Honorable  Richard  A.  Snelling 
Governor  of  the  State  of  Vermont 
State  Capitol 

Montpelier,  Vermont  05602 


Dear  Governor  Snelling: 

Inclosed  is  a  copy  of  the  West  Hill  Pond  Dam  (VT-00083)  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Water 
Resources,  the  cooperating  agency  for  the  State  of  Vermont.  In 
addition,  a  copy  of  the  report  has  also  been  furnished  the  owner,  Mr. 
Daniel  Davis,  Cabot,  VT. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Water  Resources  for  your  cooperation  in  carrying  out  this  program. 


Sincerely, 


Incl 

As  stated 


WILL I AM^Z. /HODGSON , 

Colonel,  Corps  of  Engineers 
Acting  Division  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  No.: 
Name  of  Dam: 

Town : 

County  and  State: 
Stream: 

Date  of  Inspection: 


V t.  00083 

West  Hill  Pond  Dam 
Cabot 

Washington  County,  Vermont 
Branch  of  Jug  Brook 
April  9,  1980 


BRIEF  ASSESSMENT 

The  West  Hill  Pond  Dam  is  located  on  the  southerly  end  of  West  Hill 
Pond  on  the  easterly  branch  of  Jug  Brook,  a  tributary  of  the  Winooski 
River.  The  dam  is  located  approximately  1.8  miles  from  the  Village  of 
Lower  Cabot.  The  dam  was  constructed  to  store  water  for  u^e  as  flow 
augmentation  to  the  Winooski  River  during  iow  Winooski  River  flows; 
there  is  a  lumber  mill  on  the  Winooski  River  in  the  Village  of  Lower 
Cabot  utilizing  the  River  for  powering  machinery  in  the  mill.  The  dam 
is  constructed  of  vertical  upstream  and  downstream  stone  rubble  walls 
laid  without  mortar  with  earth  fill  between  the  walls.  The  structure 
has  a  stone  center  spillway  and  a  low  level  pond  outlet  located  to  the 
left  of  the  spillway.  The  dam  is  202  feet  long  and  11.1  feet  high.  The 
spillway  is  11  feet  long. 

The  West  Hill  Pond  drainage  area  is  approximately  1.9  square  miles  and 
is  comprised  of  both  open  and  forested  land  which  rises  up  to  steep 
hills.  The  dam  impounds  approximately  113  acre  feet  at  spillway  crest 
elevation  1135  feet  NGVD  and  approximately  170  acre-feet  at  the  top  of 
the  dam  elevation  1136.2  feet  NGVD.  The  dam  is  SMALL  in  size  and  its 
hazard  classification  is  SIGNIFICANT. 

The  test  flood  for  this  dam  is  one  half  (1/2)  the  Probable  Maximum 
Flood  (PMF).  The  drainage  area  is  1.9  square  miles  and  the  test  flood 
inflow  PMF)  is  2450  CFS.  Routing  the  test  flood  through  the  reservoir, 
with  the  initial  pool  level  at  the  spillway  crest  elevation  (1135  ft.  NGVD), 
results  in  a  test  flood  outflow  of  i960  CFS  from  the  dam  at  a  pond 
stage  of  1138.5  feet  NGVD.  The  spillway  and  pond  drain  have  a  combined 
capacity  with  the  water  level  at  the  top  of  the  dam  of  127  CFS,  which 
is  6.5%  of  the  test  flood  outflow.  The  dam  will  be  overtopped  by  approx¬ 
imately  2.3  feet  by  the  routed  test  flood. 

Failure  of  the  dam  would  pose  a  threat  to  one  house,  three  unimproved 
road  culverts,  and  the  lumber  mill  dam  on  the  Winooski  River. 

The  dam  was  found  in  FAIR  condition.  There  is  a  leak  in  the  downstream 
face  of  the  dam  adjacent  to  the  low  level  pond  outlet,  trees  are  growing 
on  the  dam,  and  rocks  from  the  spillway  channel  wall  and  other  debris 
have  fallen  into  the  downstream  channel. 

There  are  three  areas  that  warrant  further  investigation.  The  leak  in 
the  dam  face  at  the  low  level  outlet,  the  adequacy  of  spillway  capacity 
and  the  adequacy  of  low  level  outlet  sluice  gate. 


The  recommendations  for  additional  investigations  and  remedial  measures 
as  listed  in  Section  7  should  be  implemented  within  one  year  of  receipt 
of  this  report  by  the  Owner. 


John  W.  Powers 

Massachusetts  Registration  23106 


This  Phase  I  Inspection  Report  on  West  Hill  Pond  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  ■embers .  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 


Pams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


Ct/ nuy  1 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


RICHARD  DIBUONO,  CHAIRMAN 
Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


#«0E  B.  FRIAR  f 


)E  B.  FRIAR 
Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluatons  are  beyond 
the  scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolution¬ 
ary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition,  and  the 
downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need 
for  fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and 
railings  and  other  items  which  may  be  needed  to  minimize  trespass  and 
provide  greater  security  for  the  facility  and  safety  to  the  public.  An 
evaluation  of  the  project  for  compliance  with  OSHA  rules  and  regulations 
is  also  excluded. 
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1 .  Low  Level  Pond  Outlet  Conduit  (See  photo  2) 


There  is  one  low  level  pond  outlet  conduit.  The  conduit 
walls  and  floor  appear  to  be  constructed  in  the  same  manner 
as  the  dam  using  stone  rubble.  The  roof  of  the  conduit 
appears  to  consist  of  flat  granite  slabs.  Observations  of  the 
conduit  could  only  be  made  from  the  downstream  end  of  the 
conduit.  It  appears  to  be  in  good  condition;  there  appeared 
to  be  no  stone  alignment  problem  or  blockage  of  the  conduit. 

2.  Low  Level  Pond  Outlet  Sluice  Gate  (see  photo  6) 

The  low  level  pond  outlet  sluice  gate  appears  to  be 
constructed  of  wood  plank.  The  gate  could  only  be  viewed 
through  the  water.  There  is  no  gate  lifting  mechanism  other 
than  a  4  in.  x  4  in.  wooden  stem  attached  to  the  gate  and 
projecting  above  the  water  approximately  four  feet.  The  gate 
appears  to  be  raised  by  attaching  either  a  rope  or  chain  to 
the  wooden  stem  and  lifting  the  stem  with  a  tractor  equipped 
with  a  hydraulic  loader  or  other  similar  equipment.  The  gate 
is  closed  by  hammering  down  the  wooden  stem  as  evidenced 
by  the  relatively  recent  splitting  of  the  top  of  the  wooden 
stem  from  hammering.  The  water  flow  through  the  low  level 
pond  outlet  conduit,  indicates  that  the  sluice  gate  does  not 
completely  seal  off  the  flow  of  water. 

(d)  Reservoir  Area  (see  photo  5  and  overview  photo) 

The  shore  of  the  reservoir  is  primarily  open  land  with  some 
forested  areas  on  the  northerly  (far  end  from  dam)  side.  It 
appears  to  be  stable  and  in  good  condition.  There  is  no  debris  on 
the  upstream  side  of  the  dam  although  there  are  some  fallen  trees 
and  logs  along  the  shore  approaching  the  dam. 

(e)  Downstream  Channel  (see  photo  1  and  overview  photo) 

The  downstream  channel  is  approximately  9  feet  wide  with 
stone  retaining  walls  on  each  side  leading  to  an  8  foot  diameter 
culvert  at  the  road  below  the  dam. 

The  stone  retaining  wall  on  the  left  side  of  the  channel  appears 
to  be  in  good  condition.  The  wall  on  the  right  side  of  the  channel, 
however,  has  fallen  in,  partially  obstructing  the  channel.  The 
embankment  above  the  right  channel  wall  has  washed  down  and 
covers  much  of  the  remaining  portions  of  the  wall. 

3.2  Evaluation 


The  dare  is  generally  in  FAIR  condition  w'ith  the  following  deficiencies 
noted : 
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SECTION  3  -  VISUAL  INSPECTION 


3 . 1  Findings 


(a)  General 


The  West  Hill  Pond  Dam,  No.  VT  00083,  was  in  FAIR  condition 
at  the  time  of  the  inspection. 

(b )  Dam 

1.  Embankment  (See  photos  3,  4,  &  9) 

The  stone  face  of  the  dam  appears  to  be  generally  in 
good  condition  except  for  some  stones  dislodged  on  the  left 
downstream  side;  these  stones  appear  to  have  been  uplifted 
and  heaved  either  from  freezing  or  tree  growth.  Several 
small  trees  and  brush  are  growing  on  the  dam  and  in  the  dam 
rock  wall.  These  do  not  appear  to  have  caused  any  damage 
thus  far  to  the  dam. 

Although  the  alignment  of  the  dam  is  irregular  there 
does  not  appear  to  be  any  movement  of  the  dam.  Most  likely 
the  dam  was  constructed  in  this  manner. 

There  is  a  small  leak  which  is  estimated  to  be  about  10 
GPM  of  clear  water  to  the  right  of  the  low  level  sluiceway. 

The  cause  of  this  leak  could  not  be  determined. 

2.  Spillway  (see  photos  7  &  8) 

The  spillway  is  grossly  undersized  as  evidenced  by  the 
considerable  quantity  ol  trees  and  other  debris  located  all 
along  the  downstream  toe  area  of  the  dam,  particularly  at  the 
left  side  of  the  spillway  channel.  It  appears  that  the  dam  is 
overtopped  frequently. 

The  floor  of  the  spillway  was  apparently  constructed 
using  flat  sided  field  stone  with  the  interstices  filled  with 
soil.  Some  of  the  stones  and  soil  on  the  upstream  side  of  the 
spillway  have  either  been  removed  or  eroded  away  leaving  a 
drop  of  about  six  inches  between  the  concrete  header  on  the 
upstream  face  and  the  adjacent  spillway  floor. 

There  appears  to  be  no  movement  or  erosion  around  the 
granite  slabs  of  the  spillway  floor  on  the  downstream  end  of 
the  spillway. 


U 


■W  h  to-k 
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SECTION  2  -  ENGINEERING  DATA 


2.1  Design  Data 

Design  data  for  West  Hill  Pond  Dam  is  not  available.  There  are  no 
plans  for  West  Hill  Pond  Dam  available. 

2.2  Construction  Data 


Construction  data  is  not  available  for  West  Hill  Pond  Dam.  The 
"Vermont  Historical  Gazetteer"  Vol.  IV,  page  88  lists  Avery  Atkins  as 
the  builder  of  the  dam  and  indicates  that  the  dam  was  constructed  in 
1820. 

2.3  Operation  Data 

There  is  no  operational  data  available  for  West  Hill  Pond  Dam. 

2.4  Evaluation  of  Data 


a)  Availability 

As  stated  previously  there  are  no  known  design  records  such 
as  plans,  computations,  etc.,  and  the  designer  of  the  dam  is 
not  known.  Such  data,  therefore,  is  not  available. 

b)  Adequacy 

The  lack  of  in-depth  engineering  data  did  not  allow  for  a 
definitive  review.  Therefore,  the  adequacy  of  this  dam  could 
not  be  assessed  from  the  standpoint  of  reviewing  design  and 
construction  data,  but  is  based  primarily  on  visual  inspection, 
past-performance  history  and  sound  engineering  judgment. 

c)  Validity 

There  is  no  design  data  for  which  validity  can  be  assessed. 
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Description  -  The  only  regulated  outlet  from  the  dam  is 
manually  adjusted  by  hammering  down  a  wooden  wedge 
like  stem  attached  to  the  gate  for  gate  closing.  To  open 
the  gate,  a  chain  is  attached  to  this  same  wooden  stem 
and  a  mobile  machine  capable  of  a  lifting  force  must  be 
used  to  hoist  the  gate. 

The  gate  is  only  operated  when  increased  flow  from  Jug 
Brook  is  required  because  flow  in  the  Winooski  River  is 
not  sufficient  to  operate  the  lumber  mill  in  the  Village  of 
Lower  Cabot.  The  frequency  of  gate  operation  is  unknown. 
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(f)  Reservoir  Surface  (acres) 

1 .  Normal  pool  -  45± 

2.  Flood  control  pool  -  not  applicable 

3.  Spillway  crest  -  45± 

4.  Test  flood  pool  -  57± 

5.  Top  of  dam  -  49± 

(g)  Dam 

1.  Type  -  Stonewall  earth  dam 

2.  Length  -  202±  feet 

3.  Height  -  11.1±feet 

4.  Top  Width  -  18±  feet 

5.  Side  Slopes  -  Vertical 

6.  Zoning  -  Type  of  material  unknown 

7.  Impervious  Core  -  Unknown 

8.  Cutoff  -  Unknown 

9.  Grout  Curtain  -  None 

(i)  Spillway 

1.  T ype:  -  center  spillway,  broad  crested  weir 

2.  Length :  -  11  feet 

3.  Crest  Elevation:  -  1135. 0± 

4.  Gates  -  none 

5.  Upstream  Channel:  -  Reservoir 

6.  Downstream  Channel  -  Discharge  to  stone  rubble  impact 

basin  then  to  discharge  channel,  rock  walled  9±  feet 
wide  x  3±  feet  deep. 

( j )  Regulating  Outlets 
1. 


2. 


Invert  -  1125. 1± 

Size  -  36"  wide,  28"  high,  conduit  18'±  long 


8)  Total  Project  Discharge  at  Top  of  Dam  elevation  1136.2 
feet  NGVD  is  38  cfs. 

9)  Total  Project  Discharge  at  Test  Flood  Elevation  of  1138.5 
feet  NGVD  is  1961  cfs,  and  is  comprised  as  follows: 

a)  spillway  discharge  189  CFS 

b)  flow  over  dam  1771  CFS 

Total  1960  CFS 

(c)  Elevation  (ft.  NGVD) 

1.  Streambed  at  toe  of  dam  -  1124.6± 

2.  Bottom  of  cutoff  -  unknown 

3.  Maximum  tailwater  -  unknown 

4.  Normal  pool  -  1135.01 

5.  Full  flood  control  pool  -  not  applicable 

6.  Spillway  crest  (ungated)  -  1135.01 

7.  Design  surcharge  -  unknown 

8.  Top  of  dam  -  1136.21 

9.  Test  flood  design  surcharge  1138.5  (dam  overtopped  by 
2.3  feet) 

(d)  Reservoir  (length  in  feet) 

1 .  Normal  pool  -  30001 

2.  Flood  control  pool  -  not  applicable 

3.  Spillway  crest  pool  -  30001 

4.  Test  flood  pool  -  42001 

(e)  Storage  (acre-feet) 

1.  Normal  pool  -  1131 

2.  Flood  control  pool  -  not  applicable 

3.  Spillway  crest  pool  -  1131 

4.  Top  of  dam  -  1701 
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8)  Total  Project  Discharge  at  Top  of  Dam  elevation  1136.2 
feet  NGVD  is  38  cfs. 

9)  Total  Project  Discharge  at  Test  Flood  Elevation  of  1138.5 
feet  NGVD  is  1960  cfs,  and  is  comprised  as  follows: 

a)  spillway  discharge  189  CFS 

b)  flow  over  dam  1771  CFS 

Total  1960  CFS 

(c)  Elevation  (ft.  NGVD) 

1.  Streambed  at  toe  of  dam  -  1124. 6± 

2.  Bottom  of  cutoff  -  unknown 

3.  Maximum  tailwater  -  unknown 

4.  Normal  pool  -  1135. 0± 

5.  Full  flood  control  pool  -  not  applicable 

6.  Spillway  crest  (ungated)  -  1135. 0± 

7.  •  Design  surcharge  -  unknown 

8.  Top  of  dam  -  1136.2+ 

9.  Test  flood  design  surcharge  1138.5  (dam  overtopped  by 
2.3  feet) 

(d)  Reservoir  (length  in  feet) 

1 .  Normal  pool  -  3000± 

2.  Flood  control  pool  -  not  applicable 

3.  Spillway  crest  pool  -  3000± 

4.  Test  flood  pool  -  4200± 

(e)  Storage  (acre-feet) 

1.  Normal  pool  -  113± 

2.  Flood  control  pool  -  not  applicable 

3.  Spillway  crest  pool  -  1 1 3± 

4.  Top  of  dam  -  170± 
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(i)  Normal  Operating  Procedures 


Water  releases  from  West  Hill  Pond  are  varied  as  seasonal 
demand  dictates. 

1 .3  Pertinent  Data 


(a)  Drainage  Area 

The  drainage  area  for  the  West  Hill  Pond  Dam  covers  approx¬ 
imately  1.9  square  miles.  The  drainage  area  and  surrounding 
perimeter  area  rise  to  steep  hills  with  both  forested  and  open 
farming  areas.  There  have  been  some  dwellings  built  on  the  shore 
of  the  pond  and  there  are  farmsteads  within  the  area. 

(b)  Discharge  at  Dam  Site 


Normal  discharge  at  the  site  is  via  a  3’  x  2.3'  opening  near 
the  base  of  the  dam  at  elevation  1125. 1±  (NGVD).  This  discharge 
is  to  a  rock  wall  lined  channel  beginning  at  the  downstream  face  of 
the  dam.  Flows  greater  than  the  sluiceway  capacity  discharge 
over  the  spillway  at  elevation  1135. 0±  (NGVD).  It  has  been  assumed 
that  the  normal  pool  elevation  is  at  the  crest  of  the  spillway  at 
elevation  1135. 0±  (NGVD).  The  U.S.G.S.  map  shows  the  water  at 
1135.0  (NGVD)  and  we  have  related  all  dam  features  to  this  datum. 
There  are  no  existing  plans  for  this  dam.  With  the  water  level  at 
the  top  of  the  dam,  the  sluiceway  has  a  capacity  of  about  87  CFS. 

1)  Outlet  Works  conduit  is  3  feet  wide  and  2.3  feet  high, 
invert  elevation  1125.1  feet  NGVD  and  discharge  capacity 
is  87  cfs. 

2)  Maximum  Known  Flood  at  Dam  Site  There  is  no  data 
available  for  the  maximum  flood  at  the  dam  site. 

3)  Unqated  Spillway  Capacity  at  Top  of  Dam  is  approximately 
38  cfs  at  elevation  1136.2  (feet  NGVD). 

4)  Unqated  Spillway  Capacity  at  Test  Flood  Elevation  With 
the  water  level  at  the  test  flood  elevation  of  1138.5  feet 
NGVD,  the  ungated  spillway  capacity  is  189  CFS.  The 
dam  is  overtopped  by  2.3  feet. 

5)  Gated  Spillway  Capacity  at  Normal  Pool  Elevation 
None 

6)  Gated  Spillway  Capacity  at  Test  Flood  Elevation 
None 

7)  Total  Spillway  Capacity  at  Test  Flood  Elevation  is  approxi¬ 
mately  189  cfs  at  elevation  1138.5  (feet  NGVD).  Dam 
overtopped  by  2.3  ft. 


3)  Pond  Level  Control  Sluicewa 


The  pond  level  control  sluiceway  is  located  in  the  center 
of  the  outlet  channel,  approximately  6  inches  above  the  channel 
floor.  A  wooden  sluice  gate  is  located  on  the  upstream  dam 
face.  The  gate  is  lowered  by  hammering  down  a  4"  x  4" 
wooden  stem  attached  to  the  gate.  There  is  no  gearing  or 
installed  mechanical  means  of  lifting  the  gate;  a  chain  attached 
to  the  wooden  stem  and  to  a  vehicle  wrecker  or  a  tractor 
equipped  with  loader  bucket  or  backhoe  appears  to  be  the 
method  used  at  present  to  lift  the  gate. 

(c)  Size  Classification 


The  dam's  maximum  impoundment  (computed  to  the  top  of  the 
dam)  of  approximately  170  acre  feet  and  height  of  11.1  feet  place 
it  in  the  SMALL  size  category  according  to  the  Corps  of  Engineer's 
Recommended  Guidelines. 

(d)  Hazard  Classification 


The  hazard  potential  classification  for  this  dam  is  SIGNIFICANT 
because  of  the  economic  losses  and  potential  loss  of  life  downstream 
which  may  occur  in  the  event  of  dam  failure.  There  is  a  potential 
for  severely  damaging  one  (1)  home  about  one  mile  downstream  of 
the  dam  with  the  possible  loss  of  no  more  than  a  few  lives  as  well 
as  the  loss  of  four  (4)  culverts  at  road  crossings  downstream  of 
the  dam. 

(e)  Ownership 

The  West  Hill  Pond  Dam  is  owned  by  Mr.  Daniel  Davis.  Mr. 
Davis'  address  is  Cabot,  VT,  05647. 

(f )  Operator 

The  West  Hill  Pond  Dam  is  operated  by  the  owner,  Mr.  Daniel 
Davis. 

(g)  Purpose  of  the  Dam 

The  purpose  of  the  dam  is  to  provide  a  water  supply  for  Jug 
Brook  flow  augmentation  to  the  Winooski  River  for  water  power 
purposes  during  low  Winooski  River  water  flows.  The  owner  of 
this  dam  owns  and  operates  a  hydromechanical  powered  lumber  mill 
on  the  Winooski  River  in  the  Village  of  Lower  Cabot. 

(h)  Design  and  Construction  History 

There  are  no  records  available  describing  either  the  design  or 
construction  of  West  Hill  Pond  Dam.  As  reported  in  the  "Vermont 
Historical  Gazetteer"  Vol .  IV,  page  88,  the  dam  was  constructed  in 
1820. 


(a)  Location 


The  West  Hill  Pond  Dam  is  located  in  the  Town  of  Cabot, 
Vermont  on  the  easterly  branch  of  Jug  Brook  about  1.8  miles  from 
the  confluence  of  the  Winooski  River  and  Jug  Brook.  The  dam  is 
located  on  the  southerly  end  of  West  Hill  Pond.  It  can  be  reached 
by  traveling  northerly  from  the  Village  of  Lower  Cabot,  on  Town 
Road  No.  3,  West  Hill  Road,  an  unimproved  road. 

The  dam  is  located  on  U.S.G.S.  Plainfield,  VT  quadrangle  at 
latitude  N  44°-24,-54M  and  longitude  W  72o-20'-48".  Refer  to  the 
location  plans  for  additional  information. 

(b)  Description  of  Dam  and  Appurtenances 

The  dam  consists  of  upstream  and  downstream  vertical  rock 
walls  laid  without  mortar  with  earthfill  between  the  two  walls.  The 
total  length  of  the  dam  is  approximately  202  feet  including  a  11 
foot  long  spillway  crest.  The  structural  height  of  the  dam  is  11.1 
feet.  There  are  no  construction  drawings  available. 

1 )  Embankment 


Sediment  has  filled  in  much  of  the  upstream  dam  face. 
Downstream  earthfill  has  been  placed  sloping  down  across  the 
face  from  the  abutments  to  the  spillway  channel.  Each  abut¬ 
ment  end  of  the  dam  is  constructed  into  natural,  turf  covered, 
earth  slopes. 

The  top  of  the  dam  is  covered  with  turf,  small  trees, 
and  brush. 

2)  Principal  Spillway 

The  principal  spillway  consists  of  a  concrete  header 
spanning  the  full  upstream  face  of  the  spillway,  the  floor 
being  stone  rubble.  The  spillway  is  a  flat  broad  crested  weir 
approximately  1.2  feet  below  the  top  of  the  dam,  15  feet  long 
on  the  upstream  side  of  the  dam,  and  11  feet  long  on  the 
downstream  side  of  the  dam.  Resting  on  the  concrete  header 
and  forming  the  walls  of  the  spillway  are  three  granite  blocks 
on  each  side.  The  principal  spillway  is  located  approximately 
133  feet  from  the  right  abutment  and  5  feet  to  the  right  of 
the  discharge  channel.  (See  Appendix  B  -  Plan  of  Dam  Site 
and  Spillway  Details.) 

The  spillway  impact  basin  consists  of  a  stone  rubble 
floor  sloped  towards  the  discharge  channel. 


NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 
WEST  HILL  POND  DAM 
NO.  VT  00083 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


(a)  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Tighe  &  Bond/SCI  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on  selected  dams  in 
Massachusetts.  Authorization  and  notice  to  proceed  were  issued  to 
Tighe  &  Bond/SCI  under  a  letter  of  October  24,  1979  from  Colonel 
William  E.  Hodgson,  Jr.,  Corps  of  Engineers.  Contract  No.  DACW- 
33-80-C-0005  has  been  assigned  by  the  Corps  of  Engineers  for  this 
work. 

(b)  Purpose 

1)  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-federal 
interests. 

2)  Encourage  and  prepare  the  states  to  initiate  quickly 
effective  dam  safety  programs  for  non-federal  dams. 

3)  Update,  verify,  and  complete  the  National  Inventory  of 
Dams. 

(c)  Scope 

The  program  provides  for  the  inspection  of  non-federal  dams 
in  the  high  hazard  potential  category  based  upon  location  of  the 
dams,  and  those  dams  in  the  significant  hazard  potential  category 
believed  to  represent  an  immediate  danger  based  on  condition  of 
the  dams. 
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a)  There  is  a  small  leak  in  the  dam  approximately  1  foot  to  the 
right  of  the  low  level  outlet. 

b)  A  large  quantity  of  debris  has  accumulated  in  the  downstream 
channel  and  adjacent  to  the  spillway  impact  basin. 

c)  The  soil  and  stone  rubble  floor  of  the  spillway  has  eroded 
away  on  the  upstream  end  of  spillway. 

d)  At  the  left  abutment,  stones  from  the  downstream  dam  face 
have  been  dislodged. 

e)  On  the  left  upstream  face  above  the  low  level  outlet,  granite 
slabs  have  been  removed  ^id/or  tilted  out  of  position. 

f)  The  wooden  low  level  sluice  gate  wedge  stem  is  splitting  and 
shows  signs  of  wood  rot. 

g)  Small  trees  are  growing  in  both  the  upstream  and  downstr^^m 
dam  faces. 

h)  There  is  brush  growth  in  the  earthfill  between  the  stone 
faces  of  the  dam  adjacent  to  the  spillway  and  on  the  left  end 
of  the  dam. 

i)  Large  trees  are  growing  in  the  left  earth  abutment. 

j)  Several  stones  have  fallen  into  the  spillway  channel  from  the 
channel  wall. 


SECTION  4  -  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 

(a)  General 

There  are  no  written  operational  procedures  for  this  dam. 

(b)  Description  of  Warning  System  in  Effect 
There  is  no  written  warning  system  in  effect. 

4.2  Maintenance  Procedures 
(a)  General 


There  is  no  evidence  that  any  maintenance  has  been  done  on 
the  dam  for  many  years. 

(b)  Operating  Facilities 

Operation  of  the  sluice  gate  to  regulate  the  release  of  water 
to  Jug  Brook  is  the  only  mechanical  item  that  must  be  exercised  on 
a  regular  basis.  Visual  inspection  indicates  that  the  gate  is  not 
operated  on  a  regular  basis. 

There  are  no  other  facilities  which  require  operation. 

4.3  Evaluation 


The  dislodge^  stones  in  the  dam  and  spillway  channel,  trees  and 
brush  growth  on  the  dam,  and  conditi  ,n  of  the  wooden  low  level  pond 
drain  gate  as  well  as  the  erosion  in  the  spillway  and  small  leak  in  the 
dam  indicate  the  complete  lack  of  and  need  for  a  routine  maintenance 
program.  These  problems  should  be  eliminated.  The  upgraded  condi¬ 
tion  of  the  dam  then  could  be  maintained  through  a  regular  inspection 
and  maintenance  program. 

A  formal,  written  downstream  emergency  flood  warning  system 
should  be  developed  for  the  dam.  This  system  should  include  proce¬ 
dures  for  monitoring  of  the  dam  during  periods  of  heavy  precipitation . 


SECTION  5  -  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5.1  General 


The  West  Hill  Pond  Dam  is  located  in  Cabot,  Vermont  on  the  easterly 
branch  of  Jug  Brook  and  is  part  of  the  Winooski  River  watershed.  The 
dam  is  located  approximately  one  mile  upstream  of  the  confluence  of  the 
westerly  branch  of  Jug  Brook  and  approximately  1.8  miles  upstream  of 
the  confluence  of  the  Winooski  River  in  the  Village  of  Lower  Cabot. 

The  upper  reach  of  the  Winooski  River  starts  in  the  Town  of  Cabot. 

The  West  Hill  Pond  drainage  area  is  approximately  1.9  square  miles  and 
is  comprised  of  both  open  and  forested  land  which  rises  up  to  steep 
hills.  There  are  some  dwellings  built  on  the  shore  of  the  Pond  with  a 
few  farmsteads  on  the  surrounding  hills.  Immediately  downstream  of 
the  dam  there  is  a  single  family  dwelling  (see  photo  No.  8).  However, 
between  this  dwelling  and  the  confluence  of  Jug  Brook  and  the  Winooski 
River,  there  are  only  a  few  dwellings  lying  within  the  Jug  Brook  Valley. 
Most  of  the  land  below  the  dam  is  open  land  or  covered  with  a  light 
growth  of  brush. 

The  dam  itself  is  202  feet  long  and  11.1  feet  high.  The  dam  is  constructed 
with  local  field  stones  as  a  rock  rubble  dam  with  earthfill.  Both  upstream 
and  downstream  faces  of  the  dam  are  vertical.  The  dam  has  a  low  level 
pond  outlet  used  to  regulate  the  flow  in  Jug  Brook  and  a  spillway  which 
discharges  brook  flows  greater  than  that  which  is  maintained  by  the  low 
level  pond  outlet. 

5.2  Design  Data 

There  are  no  plans  or  design  data  available  for  review  of  the 
hydraulic  or  hydrologic  features  of  the  West  Hill  Pond  Dam.  The  dam 
was  built  in  1820  by  Avery  Atkins.  The  U.S.G.S.  mapping  shows  an 
elevation  of  1135  (NGVD)  for  the  water  level.  It  has  been  assumed  that 
this  is  the  elevation  of  the  crest  of  the  spillway  and  the  normal  pool 
elevation . 

5.3  Experience  Data 

No  records  of  flow  or  stage  are  known  to  be  available  for  the  West 
Hill  Pond  Dam,  No.  VT  00083. 

5.4  Test  Flood  Analysis 

For  test  flood  analysis  in  this  Phase  I  report,  the  hydrologic 
conditions  of  interest  are  those  required  to  assess  the  potential  for 
overtopping  the  dam.  To  conduct  such  an  assessment,  the  storage  and 
discharge  characteristics  are  required.  There  were,  however,  no 
hydraulic  or  hydrologic  design  calculations  assessing  these  conditions 
for  inclusion  in  this  Report. 

The  selection  of  the  test  flood  for  this  Report  is  based  on  the 
Corps  of  Engineers  "Recommended  Guidelines  for  Safety  Inspection  of 


Dams."  Under  these  guidelines,  the  West  Hill  Pond  Dam  with  a  SMALL 
size  classification  and  SIGNIFICANT  hazard  potential  should  be  tested 
against  a  test  flood  ranging  from  a  100  year  frequency  storm  to  50%  of 
the  "Probable  Maximum  Flood"  (\  PMF).  Since  the  data  available  on  the 
downstream  hazard  area  is  limited  to  USGS  mapping  at  a  scale  of  1  inch 
equals  1  mile  and  to  the  inspection  team's  observations,  a  conservative 
analysis  using  the  %  PMF  test  storm  has  been  selected. 

The  determination  of  the  1/2  PMF  test  flood  was  based  on  the 
Corps  of  Engineers  "Preliminary  Guidance  for  Estimating  Maximum  Probable 
Discharges  in  Phase  I  Dam  Safety  Investigations"  March  1978,  curve 
titled  Maximum  Probable  Flood  Peak  Flow  Rate.  Using  this  curve  for 
mountainous  terrain,  a  unit  discharge  of  2580  cfs  per  square  mile  at  full 
PMF  is  extrapolated  for  a  drainage  area  of  1.9  square  miles.  The 
resulting  test  flood  for  West  Hill  Pond  Dam  is  2450  cfs  for  the  1/2  PMF 
requirement.  This  test  flood  has  been  routed  through  the  reservoir 
using  the  iteration  process  as  outlined  in  the  above-referenced  Corps  of 
Engineers  March  1978  guide. 

The  routing  analysis  assumes  that  the  low  level  pond  outlet  is 
closed  during  the  test  storm.  This  outlet  cannot  be  readily  opened  and 
requires  bringing  a  piece  of  machinery  with  lifting  capacity  to  the  dam 
in  order  to  lift  the  wooden  gate  to  the  open  position.  For  this  reason, 
only  the  ungated  spillway  capacity  is  included  in  the  routing  analysis. 

It  should  be  noted  that  including  the  capacity  of  the  low  level  pond 
outlet  will  not  result  in  a  substantial  reduction  in  the  extent  of  over¬ 
topping  of  the  dam  by  the  routed  test  flood  outflow. 

The  results  of  routing  the  1/2  PMF  test  flood  through  the  reservoir 
indicates  that  the  storage  capacity  of  the  impounded  area  will  reduce 
the  test  flood  inflow  of  2450  cfs  to  an  outflow  of  1960  cfs.  This  calculation 
was  based  on  having  the  normal  water  level  in  the  reservoir  at  the 
spillway  crest  (Elev.  1135±)  at  the  start  of  the  storm.  The  total  discharge 
capacity  of  the  spillway  with  the  water  level  at  the  top  of  the  dam  is  38 
cfs,  which  is  about  2%  of  the  routed  test  flood  outflow.  With  these 
assumptions,  the  dam  is  overtopped  by  about  2.3  feet. 

Including  the  capacity  of  the  low  level  pond  outlet  the  total  discharge 
capacity  is  approximately  127  CFS  with  the  water  level  at  the  top  of  the 
dam.  This  is  about  6.5%  of  the  previously  listed  test  flood  outflow  from 
the  reservoir. 

5.5  Dam  Failure  Analysis 

A  dam  failure  analysis  using  procedures  in  the  Corps  of  Engineers, 
"Rule  of  Thumb  Guidance  for  Estimating  Downstream  Failure  Hydro¬ 
graphs,"  April  1978  was  performed  for  West  Hill  Pond  Dam.  Assumed 
conditions  were  as  follows: 

1.  Water  level  prior  to  breach  is  at  top  of  dam 

2.  Stream  flow  downstream  of  dam  at  time  of  breach  is  the  combined 
capacity  of  the  spillway  and  low  level  pond  outlet. 
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For  an  assumed  breach  equal  to  40  percent  of  the  dam  length 
computed  at  half  the  height  of  the  dam,  the  breach  length  is  42.6  feet. 
The  resulting  dam  failure  peak  outflow  is  2333  cfs.  The  spillway  dis¬ 
charge  occurring  at  the  time  of  the  dam  failure  was  not  added  to  the 
dam  break  peak  outflow  because  part  of  the  spillway  would  be  taken  out 
by  the  failure  and  the  residual  spillway  outflow  would  be  negligible. 

The  pre-failure  spillway  outflow  is  approximately  127  CFS  including 
both  the  ungated  spillway  and  the  gated  low  level  pond  outlet.  In 
terms  of  river  stage,  this  is  a  negligible  flow  rate  and  does  not  result 
in  threatening  flood  stages  at  any  of  the  downstream  hazard  areas.  In 
addition,  the  resulting  river  stages  are  not  significant  in  the  dam 
failure  flow  attenuation  analysis. 

The  first  area  impacted  by  the  dam  failure  flow  is  approximately 
100  feet  downstream  of  the  dam  at  the  road  crossing.  At  this  location 
there  is  one  house.  It  is  estimated  that  the  dam  failure  flow  of  2333 
cfs  will  result  in  a  stage  of  approximately  7.5  feet,  flooding  the  road  to 
a  depth  of  4.5  feet.  No  flooding  of  the  house  is  expected. 

The  second  damage  area  is  the  road  crossing  and  house  located 
just  upstream  of  the  west  branch  of  Jug  Brook,  approximately  4800  feet 
downstream  of  the  dam.  The  house  would  be  flooded  to  a  depth  of  one 
foot,  the  road  to  a  depth  of  approximately  two  feet.  The  brook  stage 
at  this  point  would  be  4.5  feet  and  the  dam  failure  attenuated  flow 
would  be  1972  cfs. 

The  third  damage  area  is  the  third  road  crossing  approximately 
6800  feet  downstream  of  West  Hill  Pond  Dam.  The  dam  failure  attenuated 
flow  will  be  1872  cfs  and  the  brook  stage  will  be  5.0  feet.  The  combined 
capacity  of  the  two  culverts  at  this  road  crossing  is  528  cfs.  The  road 
is  relatively  flat  at  this  crossing,  therefore,  the  road  will  be  overtopped 
but  no  significant  depth  of  water  flow  over  the  road  is  expected. 

Jug  Brook  crosses  the  main  street  in  the  Village  of  Lower  Cabot 
and  enters  the  Winooski  River  approximately  500  feet  after  the  street 
crossing,  1.8  miles  below  West  Hill  Pond  Dam.  The  Jug  Brook  stage  at 
the  confluence  of  the  Winooski  River  is  4.2  feet  with  a  dam  failure 
attenuated  flow  of  1567  cfs. 

The  fourth  damage  area  is  the  lumber  mill  dam  approximately  500 
feet  downstream  of  the  Jug  Brook  and  Winooski  River  confluence.  The 
West  Hill  Pond  Dam  failure  attenuated  flow  at  this  point  of  1567  cfs 
combined  with  the  Winooski  River  average  flow  of  25  cfs  will  result  in  a 
flow  of  1592  cfs  at  the  lumber  mill  dam.  This  dam  is  a  concrete  gravity 
dam  with  a  center  overflow  spillway  with  an  estimated  spillway  capacity 
of  776  cfs.  The  combined  West  Hill  Dam  failure  flow  and  the  average 
Winooski  River  flow  will  exceed  the  spillway  capacity  of  this  dam  and 
the  dam  will  be  overtopped. 

Downstream  of  the  Winooski  River  mill  dam,  the  dam  failure  attenu¬ 
ated  flow  will  be  substantially  dissipated  by  the  flat  broad  river  channel 
and  adjoining  open  meadows.  The  dam  failure  flow  to  the  Cabot  hydro¬ 
electric  station  will  be  945  cfs.  The  peak  discharge  for  a  25  year  storm 
for  the  Winooski  River  is  1006  cfs  at  the  Cabot  station.  The  West  Hill 
Pond  dam  failure  flow  will  not  constitute  a  serious  damage  potential  at 
or  downstream  of  the  Cabot  hydroelectric  station. 
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SECTION  6  -  EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


During  the  visual  inspection  of  the  dam,  one  condition  was  noted 
that  warrants  further  investigation.  The  small  leak  in  the  dam  adjacent 
to  the  low  level  pond  outlet  should  be  investigated  to  determine  the 
effect  on  the  earthfill  between  the  rock  walls. 

6.2  Design  and  Construction  Data 

There  are  no  plans  or  other  records  of  design  or  construction  for 
the  West  Hill  Pond  Dam. 

The  owner  of  the  dam  reported  that  he  has  observed  approximately 
one  foot  of  water  passing  over  the  full  length  of  the  dam  with  no  resulting 
damage. 

6.3  Post  Construction  Changes 

There  have  been  no  reported  modifications  to  the  dam  since  its 
construction  in  1820.  During  the  visual  inspection  no  modifications  to 
the  dam  were  observed. 

6.4  Seismic  Stability 

The  West  Hill  Pond  Dam  is  located  in  Seismic  Zone  2.  According  to 
the  recommended  Corps  of  Enbineers1  guidelines,  a  seismic  analysis  is 
not  warranted. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

(a)  Condition 

The  dam  and  its  appurtenances  are  generally  in  FA  I R  condition 
due  to  the  leak  in  the  dam  adjacent  to  the  low  level  pond  drain, 
the  tree  and  brush  growth  and  the  deterioration  of  the  spillway 
discharge  channel. 

(b)  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  did  not  allow  for  a 
definitive  review.  Therefore,  the  adequacy  of  this  dam  could  not 
be  assessed  from  the  standpoint  of  reviewing  design  and  construction 
data,  but  is  based  primarily  on  visual  inspection,  past-performance 
history  and  sound  engineering  judgment. 

(c)  Urgency 

The  recommendations  and  remedial  measures  described  herein 
should  be  implemented  by  the  owner  within  one  year  of  receipt  of 
this  Phase  I  Inspection  Report. 

7.2  Recommendations 


The  recommendations  of  this  Phase  I  investigation  are  that  the 
following  additional  studies  be  made  under  the  supervision  of  a  qualified 
registered  professional  engineer: 

(a)  Determine  the  cause  of  the  leak  in  the  face  of  the  dam  adjacent 
to  the  low  level  outlet. 

(b)  Determine  the  suitability  and  value  of  the  existing  sluice  gate 
under  emergency  operating  conditions  and  implement  improvements. 

(c)  Determine  the  improvements  necessary  to  provide  adequate 
spillway  capacity. 


The  owner  should  implement  the  recommendations  of  the  engineer. 


7.3  Remedial  Measures 


The  recommendations  of  this  Phase  I  investigation  are  that  the 
following  remedial  and/or  maintenance  items  be  carried  out: 

(a)  Remove  debris  from  the  downstream  spillway  channel. 

(b)  Replace  the  missing  stone  in  the  floor  of  the  spillway  and 
grout  all  voids  and  spaces. 
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(c)  Remove  the  large  trees  and  stumps  in  the  left  abutment  and 
reset  the  stone  face  of  the  dam. 

(d)  Remove  the  small  trees  growing  in  the  upstream  and  downstream 
faces  of  the  dam. 

(e)  Remove  brush  and  roots  from  the  earthfill  on  top  of  the  dam 

and  fill  root  hole  excavations  with  suitable  material. 

(f)  Replace  the  stones  in  the  spillway  channel  wall  that  have 

fallen  into  spillway  channel. 

(g)  Develop  an  "Emergency  Action  Plan"  that  will  include  an 
effective  preplanned  downstream  warning  system,  locations  of 
emergency  equipment,  materials  and  manpower,  authorities  to 
contact  and  potential  areas  that  require  evacuation  and  monitoring 
of  the  dam  during  and  immediately  after  periods  of  heavy 
rainfall . 

(h)  Institute  a  program  of  annual  technical  inspection  by  a  registered 
professional  engineer  qualified  in  dam  design  and  inspection. 

7. 4  Alternatives 

There  are  no  practical  alternatives  to  the  abov/e  recommendations. 
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1  All  project  features  were  inspected  by  all  party  members. 
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Crest  Elevation 


See  Plans 


13"  below  emergency  spillway 
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Unknown 


Surface  Cracks 


iverr.ent  Condition 


No  pavement 
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nndition  at  Abutment  and  at  Concrete 


None  apparent 


None  apparent 


Satisfactory 


Satisfactory 


Some  stones  dislodges  left  end  of  dam, 
trees  growing  on  dam  &  at  left  abutment 


Iriicuticns  of  Movement  of  Structural 
Itecr,  or.  Slopes 

Trespassing  cr.  Slopes 
Ve Citation  on  Slopes 
Sloughing  cr  Erosion  of  Slopes  or 
Abut cents 


None  apparent 

Yes,  path  across  top  of  dam 
grass,  brush,  small  trees 
none  apparent 


ice  Protection  -  Eiurao  Failures  |No  rock  slope  protection 


Unusual  Move.c'T.c  cr  Cracking  at  or 
near  Tees 


None  apparent 

Yes,  leak  on  right  side  of  gated  low 
level  outlet  through  rock  face  of  dam. 


None  observed 
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Looking  northwesterly  of  spillway 
note  erosion  at  concrete  header 
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Looking  southeasterly  at  down¬ 
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ENGINEERING  DESIGN  AND  CONSTRUCTION  RECORDS 

No  records  of  design  or  construction  are  available  or  know  to  exist 
Sketches  of  dam  are  attached  as  follows: 

Plan  of  Dam  Site  B-l 
Spillway  Details  B-2 

No  boring  logs  or  information  are  known  to  exist. 
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